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Atmospheric measurements (Weiss, 1981) indicate that tropospheric
concentrations of nitrous oxide (N2O) have been increasing at a rate
of approximately 0.2% per year since the first measurements were made
in 1963. Weiss suggests that a substantial fraction of this increase
may be explained by combustion of fossil fuels. Nitrogen fertilizers
may also be an important source of N2O. It would be desirable to
find means for determining the pre-industrial N20 concentrations in
the atmosphere.

The N20 concentration decreases with altitude in the stratosphere.
The primary sink for N20 is photodissociation in the stratosphere.
The primary source of nitrogen oxides in the present stratosphere is
the reaction of N20 with excited oxygen atoms.

Signal-to-Noise Ratio. The N20 concentration at the surface can now
be measured with a relative precision of less than 0.5% (Weiss, 1981)
and to an absolute accuracy of 3%. Because of its long lifetime f N20
in the troposphere is well mixed, to within 5 ppbv, i.e., 1.7% of its
mean (World Meteorological Organization, 1981). This range is explain-
able in terms of dynamics and variations in strong local sources and
sinks (Levy et al., 1979).

Adequacy and Availability of Data Base. Measurements of N20 exist
since 1961, with more extensive measurements beginning in 1976.
Several groups have undertaken programs to monitor tropospheric N20
(Weiss, 1981; Pierotti and Rasmussen, 1977, 1978). Weiss (1981)
reports measurements at three NOAA Geophysical Monitoring for Climatic
Change (GMCC) sites (Mauna Loa, Point Barrow, and South Pole) plus ship
data.

Spatial Coverage and Resolution of Additional Measurements Required.
The surface sources and sinks of N20 are still not well understood.
Additional research is needed, and continued surface monitoring should
be supported.

Frequency of Measurements Required. A monthly record at several sites
in each hemisphere is desirable.

Feasibility and/or Existence of Technical Systems? Continuity. Current
ground-based observations should continue in order to monitor global
concentrations, and satellite measurements of N20 are likely to
become more available within the next decade. The latter may be better
able to determine tropospheric and stratospheric variations in N20.

5.3.3.1.5 Methane (CH4)

Sensitivity. For a doubling of the present CH4 concentrations, Wang
et al. (1976) estimated a surface warming of 0.2-0.4 K, depending on
model assumptions. Donner and Ramanathan (1980) and Lacis et al. (1981)
calculated a warming in surface temperature of 0.3 K for the same
change in CH4 concentrations. Changes in methane concentration may
also influence the global ozone distribution due to the reactivity of
methane with hydroxyl radicals and other trace gases.